The switch from ER stress-induced apoptosis to autophagy via ROS-mediated JNK/p62 signals: A survival mechanism in methotrexate-resistant choriocarcinoma cells.
Human choriocarcinoma, a highly curable solid tumour, is exceptionally sensitive to methotrexate-based chemotherapy at the metastatic stage. The present study aimed to investigate the molecular basis for this resistance to methotrexate therapy occurs in some cases, and these patients subsequently die from progressive and advanced disease. The autophagy and apoptotic activity regulated by PERK/ATF4 axis in methotrexate-resistant JEG-3 and parental cells were evaluated with western blotting and chromatin immunoprecipitation (ChIP). The regulatory relationships among the reactive oxygen species (ROS), JNK/p62 axis, PERK/ATF4-mediated apoptosis and autophagy were assessed with western blotting, RT-PCR, fluorescence-activated cell sorting as well as ChIP. The decreased apoptosis in methotrexate-resistant JEG-3 cells was observed with an up-regulation of protective autophagy, suggesting a switch from apoptosis to autophagy, which was regulated via the PERK/ATF4 pathway under condition of endoplasmic reticulum (ER) stress. Further experiments demonstrated that this cell death switch was regulated by ROS-mediated JNK/p62 pathway and subsequently lead to the resistance of choriocarcinoma cells to methotrexate treatment. This study provides evidence to explain a survival mechanism of the switch from ER stress-induced apoptosis to autophagy via ROS-mediated JNK/p62 signals in methotrexate-resistant choriocarcinoma cells and may implicate the chemotherapy of methotrexate resistance in choriocarcinoma.